INTRODUCTION {#sec1-1}
============

Abdominal pain is one of the common causes of acute hospital admission.[@ref1] Whenever women of childbearing age present with an acute abdomen, diagnostic difficulties arise as to whether the emergency is surgical or gynecological. Due to the nature of the female pelvic anatomy, the underlying etiology includes a wide range of differential diagnoses. Abdominal pain is an essentially a widespread experience in pregnancy; few women will fail to note, if not complain clinically of abdominal pain at some time during pregnancy.[@ref2] It has being reported that 1 in 500 pregnancies become complicated by a non-obstetric surgical problem with the high risk of peri-natal morbidity.[@ref3] The gravida is usually placed in jeopardy by the general reluctance toward early surgical intervention. The similarity and variations of the signs and symptoms of acute abdominal pain nearly always poses a challenge to the clinician.

Acute appendicitis is the commonest non-traumatic, non-obstetric surgical malady. Its reported incidence complicating pregnancy is 1in 766 cases,[@ref4] with overall accuracy in diagnosing it being 60%,[@ref5] as compared to 80% in non-pregnant women. Perforated appendicitis especially during pregnancy leads to grave outcome with fetal loss rate of up to 35%, mandating prompt diagnosis and early surgical intervention.[@ref6] Reported fetal complications occurring due to appendectomy were spontaneous abortion (33%) in the first trimester, and (14%) in the second trimester. However, no complications were observed in the third trimester.[@ref4]

Intestinal obstruction is the second commonest emergency with a reported incidence of 3%-5% in non-pregnant women, as compared to 0.02-0.04% in pregnant ones.[@ref7] Intestinal obstruction due to intussusception and adhesions secondary to intraperitoneal inflammation are rare events during pregnancy. Their occurrence poses difficulties and delays in diagnosis. This is attributed to the overlapping symptoms in addition to the accomodative nature of the abdominal and pelvic cavities which contribute to the delayed presentation.

Colonic cancer, on the other hand, occurs in 0.002% during pregnancy as compared to 3% in non-pregnant women. To date, only 32 cases of colonic cancer arising above the peritoneal reflection during pregnancy have been described in the literature.[@ref8] Late pregnancy hinders accurate clinical evaluation of intestinal obstruction and is commonly associated with shock leading to maternal and fetal mortality of 20%.[@ref7]

Both estrogen and progestrone predispose to the formation of lithogenic bile, whereas progestrone further inhibits gallbladder contractility, particularly in the second and third trimester.[@ref9] Cholelithasis, when symptomatic, is best treated with cholecystectomy, yet the majority of gravid symptomatic patients respond to conservative management. However, reported maternal and fetal loss of 15% occurs with described complications.[@ref10]

The incidence of pancreatitis is equal in both pregnant and non-pregnant women, with reported series of 1 in 1000[@ref11] and maternal and perinatal mortality up to 38%. The most common cause is secondary to gall bladder disease, followed by alcohol abuse, hyperlipidemia, and viral infection.[@ref10] The specificity of elevated levels of serum amylase is limited by the fact that cholecystitis, bowel obstruction, and ectopic pregnancy, among others, cause similar and potentially dramatic elevations in serum amylase. Conversely, serum amylase rises physiologically with pregnancy.

Primary liver disease must also be considered in the differential diagnosis. It becomes more pronounced during pregnancy, and may complicate toxemia of pregnancy, commonly associated with disseminated intra-vascular coagulation (DIC), resulting in a mortality rate of 16%.[@ref12]

Acute fatty liver in pregnancy is a serious condition that occurs mainly in the third trimester; it should be suspected in patients presenting with jaundice, nausea, vomiting, abdominal pain and signs of fetal distress. These patients are in critical condition and should be treated in the intensive care unit.[@ref13] In 1982, Weinstein described a variant of this phenomenon which has being dubbed the "HELLP" syndrome, for Hemolysis, Elevated Liver enzymes, and Low Platelet count.[@ref14] It affects 10%-20% of the cases of severe preeclampsia, 70% of which occurs during pregnancy out of which 15% occurs as early as the second trimester.[@ref15] Failure to recognize this condition may result in both fetal and maternal death. Other causes of primary liver disease include intra-hepatic cholestasis and the more dramatic hepatic rupture, complicating toxemia of pregnancy. These patients present with clinical shock which results in extremely high maternal and fetal mortality. The other differential diagnosis of this hemorrhagic shock is rupture of the splenic artery aneurysm which can occur spontaneously during pregnancy and may give a similar clinical picture.[@ref6]

Peptic ulcer disease and reflux esophagitis with their reported complications occur almost equally in both sexes. The incidence increases with stress, obesity, and increased intra-abdominal pressure. It has being reported that 40% of pregnancies are complicated by mild to moderate symptoms.[@ref17] Anti-acid therapy usually suffices as adequate therapy. However, if symptoms persist, investigations and treatment for peptic ulcer disease should be considered.

Inguinal hernias diagnosed during pregnancy rarely need surgical intervention. This is mainly due to the protective nature of the pregnant uterus against the hernial defect.[@ref18]

Urolithiasis is generally more prevalent in men, but it is noted that the incidence increases slightly during pregnancy. Contributing factors are urinary stasis due to ureteral dilatation and hypomotility, in consequence of ureteral compression by the enlarging uterus, and the relaxing effect of progestrone on smooth muscle, respectively.[@ref19] Renal resistive index is a sensitive and accurate test that can replace intravenous urography in the diagnosis of acute unilateral ureteral obstruction in pregnant women.[@ref20] Acute renal failure induced by bilateral ureteric obstruction during pregnancy can be a reversible event.[@ref21] Patients are usually treated conservatively, since stones with a diameter of 7mm or less pass spontaneously. Surgical intervention is usually indicated in patients with recurrent pyelonephritis complicating nephrolithasis.

Abdominal pain of unclear etiology was reported in one study as 41.3% of all patients presenting to the emergency department.[@ref22] Symptoms may be nonspecific, especially in women in the reproductive age group. As long as no serious cause is identified, patients can be discharged with the diagnosis of non-specific abdominal pain rather than a diagnosis of convenience.

DIAGNOSTIC AIDS {#sec1-2}
===============

Due to the large spectrum of differential diagnoses in acute abdominal pain in women, exhaustive studies are being undertaken to improve the accuracy of the preoperative diagnosis.

Haematological tests {#sec2-1}
--------------------

Even though complete blood count, renal function tests, serum electrolytes, liver function test, serum amylase and lipase levels, pregnancy test, and blood glucose levels are nonspecific, they are considered to be the baseline investigations necessary in patients presenting with acute abdominal pain. In addition, urine analysis and urine culture may assist in identifying genitourinary disease.[@ref23]

Ultrasonography {#sec2-2}
---------------

Ultrasound has revolutionized the role of the radiologist in diagnosis of acute abdomen. It is the single most effective tool for exploring the abdomen without opening it.[@ref24] Ultrasound is simple, rapid, inexpensive, dynamic, and can be repeated as often as necessary without known harm to the patient. It does, however, require dedication, skill, and experience. Unskilled use of the ultrasound may lead to medical disaster, and thereby, profound mistrust by the patient and referring clinicians. Performance of ultrasound has a definite impact on the clinical management of the acute abdomen. It prevents unnecessary delays, and minimizes the number of negative laparatomies.[@ref25] Doppler ultrasound is used in determining the renal resistive index which is used to assess the degree of the ureteric obstruction in pregnant women. It is considered positive with a value of 0.70 or greater, and 0.04 or greater, respectively.[@ref20]

CT-scan {#sec2-3}
-------

With the recent advances in CT technology, this modality has become even more useful in determining the cause of an acute abdomen. CT-guided interventional procedures can also give additional specific diagnostic information, or provide therapeutic options. It is the second-line diagnostic modality in women of child-bearing age with reported sensitivity of 98%, specificity of 83%, and accuracy of 93%.[@ref26] The reported sensitivity of CT in diagnosing acute appendicitis is 98%,[@ref27] it is 93% in diverticulitis,[@ref28] 90-94% in intestinal obstruction,[@ref29] and 56% in bowel ischemia.[@ref30] It may also play an important role in the diagnosis and management of acute cholecystitis, liver diseases, acute pancreatitis, intra-abdominal collections, pelvic and retroperitoneal pathology. The reluctance to use this ionized radiation reduces its usefulness use during pregnancy.

Barium enema {#sec2-4}
------------

This contrast study has limited use in the diagnosis of acute abdomen. It is rarely used when the above two modalities fail to accurately define the diagnosis. Differentiation from perforating carcinoma may be difficult to detect by CT-scan, and barium enema may be necessary in 10% of cases.[@ref31] Perforation from the procedure can occur in inflamed or ischemic bowel. Therefore, it is best reserved for cold cases.

Fine catheter peritoneal fluid analysis (FCPFA) {#sec2-5}
-----------------------------------------------

This diagnostic aid is reported to be safe and may help to avoid negative laparotomies.[@ref32] The fluid obtained can be sent for cytology and lactic acid levels.[@ref33] A neutrophil proportion of more than 50% indicates a positive cytology result. In addition, lactic acid levels are reported to be significantly higher in the peritoneal fluid than in the plasma of patients with hollow viscus perforation, bowel gangrene, peritonitis, or intra-abdominal abscess.

Laparoscopy {#sec2-6}
-----------

With the advent of minimally invasive surgery, laparoscopy has become a popular tool as a diagnostic and therapeutic modality in abdominal and pelvic pathology. It allows full visualization of the abdominal cavity in its entirety and has shown to be accurate in the diagnosis and management of acute abdominal pain with the reduced incidence of complications as compared to negative laparatomies. However, it is invasive, and requires general anesthesia.[@ref34]--[@ref36]

CLINICAL APPROACH {#sec1-3}
=================

A thorough clinical approach to patients presenting with acute abdominal pain cannot be overemphasized. The junior surgeon is usually the first person to handle patients with such a complaint and the decision to operate is based on the clinical judgment and available investigations. Accuracy in diagnosis is highest in young males, but is far lower in children and women of child-bearing age.[@ref37]

Over a period of ten years (1984-1994) at King Fahd Hospital of the University, Al-Khobar, all women of child-bearing age referred to the surgical unit with questionable diagnosis were reviewed. The total number of patients was 162. In the majority of cases (137), an accurate diagnosis was reached and the patients were treated accordingly. However, 25 patients had equivocal signs and symptoms, which man-dated more tests for a definitive diagnosis. It should be noted that 8 out of the 25 patients were pregnant. There was an average delay of 6 hours to 3 days in both the investigations and treatment of these patients. The diagnosis in 4 patients was only made at laparotomy. Detailed history, careful clinical examination, liberal use of diagnostic aids and consultations between the surgeon and the gynecologist are necessary in order to achieve maximum accuracy in the diagnosis. Premature conclusions may lead to diagnostic inaccuracy and potential medical disaster.[@ref38]

Some studies reported the lowest unnecessary laparatomy rates following a policy of active observation as an alternative management. However, this is frequently difficult to implement by the busy and stressed junior surgeons.[@ref39]

CONCLUSION {#sec1-4}
==========

Abdominal pain in women of child bearing age remains a diagnostic dilemma. Causes range from the inconsequential to the life threatening. To avoid unnecessary laparotomies and improve the outcome, a clear-cut policy acceptable to both surgeons and gynecologists is to be outlined. This should include: (a) A careful combined clinical approach between the two disciplines; (b) Reinforcement by the judicious use of the available diagnostic aids; (c) Early surgical intervention as deemed necessary.
